Plasmid transformation in Bacillus subtilis: fate of plasmid DNA.
Only multimeric, and not monomeric forms of B. subtilis plasmids can transform B. subtilis cells (Canosi et al. 1978). This finding prompted us to study the physico-chemical fate of plasmid DNA in transformation. Competent cells of B. subtilis were exposed to either unfractionated preparations or to preparations of multimeric plasmid DNA. Plasmid DNA was re-extracted from such cells and then analyzed by sedimentation and isopycnic centrifugation and also defined by its sensitivity to nuclease S1 degradation. No double-stranded plasmid DNA could be recovered from cells transformed with unfractionated plasmid preparations which contained predominantly monomeric covalently closed circular (CCC) DNA. Re-extracted plasmid DNA was single-stranded, had a molecular weight considerably smaller than monomer length DNA and had been subject to degradation to acid soluble products. However, when transformations were performed with multimeric DNA (constructed by in vitro ligation of linearized pC194 DNA), both double-stranded and partially double-stranded DNA could be recovered in addition to single-stranded DNA. We assume that plasmid DNA is converted to a single-stranded form in transformation, irrespective of its molecular structure. Double-stranded and partially double-stranded DNAs found in transformation with multimeric DNA would be the products of intramolecular annealing.